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SUBJECT: ORIGINAL NEW DRUG APPUCATION 

Dear Dr. Orioff: 

Per 21 CFR 314.50, submitted on behalf of the MSP Singapore Co LLC a ioint 
venture between Merck & Co.. Inc. and Sobering CorporatioH an oridriJ K 
Drug Application for ZETIA™(e2etlmlbe) tablets fof the tTeatmenl of: ^ 

* ^^<r^°testerolemia (heterozygous familial and non-familial), when 
administered alone or with an HMG-CoA reductase inhibitor, as an adjunct to 
diet and exercise; ' 

* «?in o^il'? ^^""^ homozygous familial hypercholesterolemia 
(HoFH), as an adjunct to other lipid-lowering treatments (e.g.. LDL apheresis) or 
If such treatments are unavailable, and 

* sSrelemS*^^' ^'"P®^*®'^' ^"^^^ Patients with homozygous familial 

Request and Justification for Priority Review 

JT®®* ^S^^"^ "P^" ^'^^ important results obtained 

trom our tnals in HoFH and homozygous sitosterolemia. two rare forms of 
dyslipidemia which share grim prognoses in tenns of the development of premature 
artherosclerosis. myocardial Infarction, and coronaiy heart disease death. 

Currenttherapeutic management of these diseases is subK)ptimal. While there is no 
appro^^ pharmacological therapy for sitosterolemia, current standard therapy for 
HOFH (LDL apheresis and high-dose statin administration) is often inadequate 
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Therefore, ezetimibe is a new or alternative therapeutic option for these serious 
diseases in two populations with unmet medical needs. 



As detailed in this application, ezetimibe offers added clinical benefit over other 
interventions for the proposed Indications from both an efficacy and safety 
pltLS .tt^^opinion of the MSP Singapore Co. LLC that tVeatment witfi 

ezetimibe is a signrflcant therapeutic advance in the treatment of HoFH and 
homozygous sitosterolemla. 

Homozygous familial hypercholesterolemia 

HoFH is a rare, autosomal dominant inherited disorder caused by mutations of the 
gene encoding the LDL receptor. Patients with HoFH have abnormalities in both LDL 
receptor alleles resulting in markedly elevated low-density-lipoproteln-cholesterol 
(LDL-C) levels and development of severe and premature atherosclerosis HoFH is 
a rare condition wHh a frequency of approximately one in a million individuals. 
Histoncally. most HoFH patients die from accelerated coronary heart disease (CHD) 
by the fourth decade of life, some before reaching adulthood. 



HoFH femains a challenging disease to treat despite current pharmacological and * 
non-pharmacological interventions. Cun^nt standard therapy for HoFH combines 
LDL apheresis and high-dose HMG-CoA reductase inhibitor (statin) administration. 
LDL apheresis, where available, requires frequent treatments and may not fully 
control LDL-C levels. Unlike patients with heterozygous FH in whk;h the remaining 
nomial LDL receptor allele can be upregulated to some extent, HoFH patients show 
only modest response to statins. The large majority of HoFH patients fail to achieve 
optimal reduction of LDL-C through existing therapies. Treatment of HoFH with 
ezetimibe will therefore provide a new therapeutic option for an unmet medical need 



Overview of study P0 1 030 

The results demonstrate ttwt ezetimibe coadministered with statins (40/80 mg or 80 
mg only) reduced LDL-C from baseline to endpoint significantiy more than treatinent 
with statin at maximal doses (80 mg). 

• The difference In mean percent change from baseline to endpoint in direct LDL-C 
in the ezetimibe/statin (40/80) group relative to the statin 80 mg group was 
-14.1% (p<0.001) and, 

• A greater difference (-20.5%) was observed in Uie ezetimibe/statin (80 mg only) 
group relative to statin (80 mg) atone (p<0.001). In particular, tt»is comparison 
provides the best estimate of an ezeti'mibe-attributable effect, since ttie patients 
in both of ttiese groups were receiving the maximal (80 mg) statin dose. 

Ezetimibe coadministered with atorvaslatin or simvastatin at doses of either 40 or 80 
mg daily was well tolerated and had a safety profile similar to ttiat of patients 
administered 80 mg of these statins alone. 
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A final report of this study is found in section 8.D of this NDA. 
Homozygous sitosterolemia 

Homozygous sitosterolemia (phytosterolemia) is a rare autosomal recessive disorder 
that IS charactenzed by the accumulation of plant sterols and Sa-saturated stanols in 
ptesma and tissues. Affected individuals are at high risk for premature 
atherosclerosis and fatal myocardial infarction. The principal metabolic aberrations 
are increased absorption and reduced biliary excretion of plant sterols. 

Treatment of homozygous sitosterolemia is an unmet medical need. Current 
treatment options are limited to the restriction of dietary plant sterol intake and the 
facilitation of bile add malabsorption through the off-label use of bile-ackl 
sequestrants or ileal-bypass surgery. Statins are generally ineffective. There is 
cunrently no FDA approved therapy for this disorder. Rigorous adherence to these 
treatments can lead to reductions in plasma levels and tissue pools of plant sterols 
111 patients with sitosterolemia, but Invariably does not adequately correct the 
bk)chemfcal abnomialities or eliminate the increased disease risk. Moreover these 
treatments are difficult to maintain due to the poor palatability of the diet and the 
gastrointestinal side effects of bile-acid sequestrants. 



Overview of study P02243 

The final report of this study is found In section 8.D of this NDA. Briefly, our results 
demonstrate that ezetimibe reduced plasma sitosterol and campesterol 
concentrations from baseline -21.0 and -24.3% (p<0.01). respectively. Ezetimibe- 
treated subjects, concurrently using bile-acid-binding resins, had a mean change in 
plasma sitosterol concentrations of -20.4%. These reductfons in plasma 
concentrations of plant sterols exhibited a decreasing trend throughout the entire 
study period, suggesting that greater reductions may occur with longer treatment 
periods. 

Ezetimibe was well tolerated and safe in this patient populaUon. These results 
mdicate that ezetimibe Is an effective agent for the treatment of homozygous 
sitosterolemia, thus, addressing an unmet need in this high-risk patient population. 

Overall, 4032 subjects received ezetimibe In tiie Phase II and III clinical program. Of 
these. 1735 received ezetimibe 10 mg as monottierapy and 2297 received ezetimibe 
coadministered with a statin. Generally, treatment with ezetimibe was well tolerated, 
botti as monotherapy and when coadministered with statins. Treatinent with 
ezetimibe, whether as monotherapy or coadministered with a statin, was not 
associated with an Increased risk of muscle toxfcity. 
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General 

Merck & Co. Inc and Schering Corp. entered Into a joint venture for the development 
of ezetimibe. In doing so. the MSP Singapore Co LLC was fornied. and on October 
26, 2000 (serial no. 106) Schering Corporation (original Sponsor) transferred IND 
52,791 to the MSP Singapore Co. LLC with Schering Corporation acting as agent. 
Representatives from boih Merck and Schering contribute to the joint venture. Both 
Merck and Schering have conducted studies on behalf of the MSP Singapore Co. 

Pre-NDA Discussions 

The dinrcal content and fonnat of this application were discussed with the Division of 
Endocrine and Metaixilic Daig Products at the April 25, 2001 pre-NDA meeting. 
This applteation is consistent with that described in the briefing book of April 3. 2001 
(serial no. 143). 

Subsequent to the pre-NDA meeting, a number of discussions with the Agency have 
occunred. The appHcant submitted to the IND a request for clariffcation of the 
Agency's minutes on August 21. 2001 (serial no.189). These included 
acknowledgement that a bioavailability (BA) study comparing tablet and solutfon 
fomnul^tions was discussed though Merck/Schering dkl not agree to conduct this 4 
study at the meeting. In a November 21. 2001 discussion, Mr. William Koch 
acknowledged this clarification and noted that the lack of a BA study wouW not be 
fileability issue. 

A proposal regarding the content of the electronic datasets was fonvarded to Mr. 
William Koch on June 25, 2001. As requested, the applwant submitted on August 6, 
2001 (serial no. 182) a derived dataset from one of the monotherapy studies for 
review by the statistical reviewer. Our plan was found acceptable with general 
comments on the sample dataset made by Ms. Joy Mele on August 23, 2001. The 
applicant acknowledges that Dr. Japo Choudhury, the new statistical reviewer 
assigned to the submissfon, may request additional informatfon after submission. 

Teleconferences occurred with the Division on September 6 and 23. 2001 to discuss 
the Integrated Summaries of Safety and Efficacy. The applicant submitted to the 
Agency their understanding of the September 6 discussbn on October 5, 2001 
(serial no. 182). Notably, the applrcant agreed to provide approximately 2 weeks 
after the NDA submisskxi, a document (reviewer aid) outlining the significance test 
used for screening adverse event data. 

The applteant believes that this applicatk)n is consistent with both the discussksns 
held and agreements made with the Agency from the End of Phase II and pre-NDA 
meetings and all subsequent teleconferences. 

Tradename 

2ETIA™, the proposed tradename for ezetimibe, was submitted for OPDRA review 
to IND 52.791 on November 19. 2001 (serial no. 209). 
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Chemistry, Manufacturing and Controls (CMC) Information 

The following summarizes the l<ey Chemistry. Manufacturing and Controls (CMC) 
issues discussed with the Division throughout the development program: 

Drug Substance Manufacture 

At the CMC End of Phase II (EOPII) meeting held October 20. 1 999. agreement with 
the Division was reached concerning the designation of 4'-Ruoro^. 
nJr^r/r®^®"*^?'!?.^ (Compound I) and 4.[[(4-RuorophenyOiminoJmethyl} - 
phenol (Conipound VII) as Starting Materials. The chemistry used to manufacture 
the Starting Matenals is provided in the application (Section 4A4) as requested by 
the Diyisiori at the pre-NDA CMC meeting held April 27. 2001. As the Division 
stipulated at this meeting, the application includes the control measures for the chiral 
catalyst used in the dmg substance synthesis. 

Dmg Sut^ance Pseu<tomorphic Forms 

The ability of Ezetimibe to interconvert from an anhydrous to hydrous fomi was 
initially discussed with the Division at the EOPII meeting. At the pre-NDA CMC 
meeting, evidence was provided to support the position that there is no need to 
conduqt a bioequivalence study for hydrated vs. anhydrous tablets. This was based 4 
on a demonstration of equivalent physicochemlcai properties of the two forms as 
well as comparable stability data generated on anhydrous tablets vs deliberately 
hydrated tablets. This understanding was documented in our summary of 
agreement slides generated at the close of the pre-NDA CMC meeting as well as in 
our meeting minutes submitted on May 9, 2001. However, the FDA pre-NDA CMC 
meeting minutes did not acknowledge agreement on this issue. 



A request for clarification concerning FDA's pre-NDA CMC meeting minutes was 
submitted to the IND on July 25. 2001. Following several discussions witii the FDA 
on this topic, a teleconference was held on October 12. 2001 with Drs. Ahn. Johnson 
and Mr. Koch from ttie Division. FDA's minutes, dated October 31, 2001, included a 
request that comparative dissolution profile data for hydrous and anhydrous fomis of 
ezetimibe utilizing tiie medium agreed upon during the March 14 2000 
teleconference (0.45% SLS in 0.05M sodium acetate buffer pH 4.5) and an 
additional medium of our choice be provided in ttie NDA submission. The requested 
study has been conducted and the data demonstrate ttiat the hydrous and 
anhydrous fomds are comparable based on fz values. These data were submitted on 
December 17, 2001 to IND 52791 (Serial No. 216). We hereby cross-refer to IND 
52791 , Serial No. 216 to fulfill FDA's request for additional dissolution data. Based 
on these confirmatory data, ttie Division will not require a PK study as stated in their 
minutes of October 31 , 2001 . 



Specifications for Dmg Substance and Dmg Product 

The proposed testing regimens for drug substance and dmg product were reviewed 
with the Division at the pre-NDA CMC meeting. Several points should be noted: The 
Division concuned ttiat a specification for ttie water content as detemiined by Kart 
Fischer is acceptable as a control for ttie hydrate level. As requested by the 
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Division, data correlating the moisture content to hydrate level are included in 
Physicochenf)ical Characterization of SCH 58235 (Section 4A1) of the NDA In 
addition, specifications for the keto compound (SCH 57871) and Total Unspecified 
impunties/degradants have been added to lioth the drug substance and druq 
product specifications as requested by the Division. 

There were several communications with the Division regarding specifications for 
Particle Size Distribution for Ezetimibe. We refer you to the July 31 2001 
teleconference with Drs. Qiu. Moore. Wei and Mr. Koch of the Division, wherein it 
was agreed that a three point definition (median. %<3i^m. and %<10//m) of the 
particle size distribution was appropriate. The rationale for the specification is 
provided in Section 4A7 of this application. 

At the EOPII meeting, the Division requested that bioburden testing be conducted on 
the drug product to detennine if testing would be required routinely. Accordingly, the 
results of Microbial Umits testing for drug substance and dmg product are pro>nded 
in Sections 4A7 and 4B8, respectively. 

Stability Data for Drug Sut)$tance and Drug Product 4 
The registration stability programs for dmg substance and dmg product were 
discussed with the Division at the EOPII meeting at which time we presented a 
review of the changes in the drug substance and dmg product methods of 
manufacture throughout the development program. As agreed with the Division, we 
are including dmg substance stabifity data (Section 4A8) for three batches 
manufactured at Schering-Plough Union IMJ by the Rnal Synthesis Process Version 
2 (Borane-Dimethybulfide in Stage 2 and TBME in Stage 4) and 1 Union batch 
manufactured by Rnal Synthesis Rnal Process (Borane-Tetrahydrofuran in Stage 2 
and TBME in Stage 4). Dmg substance stability data are provided for two additional 
batches prepared by the Rnal Synthesis Rnal Process, one of which was 
manufactured at the proposed commercial site (Schering-Plough Singapore). 

The dmg product stability data presented in the application include three primary 
stability batches manufactured at Schering-Plough Kenilworth. NJ and two 
production-scale, site-specific stability batches manufactured at the proposed 
commercial site. Schering-Plough Las Pledras Operations, using two equipment 
trains. Results of additional dmg product stability studies are also provided in 
Section 4B8. The dmg product stability program included a bracketing protocol as 
agreed to by ttie Division at the EOPII meeting. It was agreed at the pre-NDA CMC 
meeting ttiat ttie amount of stability data generated are suffkaent to support filing the 
NDA (refer to FDA Meeting Minutes Addendum dated 1 1/20/01). Subsequent to the 
pre-NDA meeting, a request for guidance was submitted to IND 52791 (Serial No. 
192, August 30. 2001) regarding a change in proposed fill size from a 100 count 
bottle to a 90 count bottie with no change in container size or materials of product 
contact. The Division took no action on tills amendment, from which we concluded 
that the Division agrees Uiat our existing bracketing protocol supports 90 count 
bottles. 
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Executed Batch Records for Drug Product 

^r^Tt^ ^12'^'°" P'®-^^^ "'^""S' ~P'«s of executed drug 
product batch records are provided for one pilot scale ^mary stability bateh 

&t^^'^r^tr '^^ t!'^ bSches'^Sur^ at 
.^r^SaS ''^ representative of each equipment train proposed 



Reld Copy Certification 

As requited by the New Jersey Division, we are providing a copy of the cover letter 
only to me District because the product is manufactured outside of NewT^iy A 

Snr^? "^"S^*® ^' Chemistry. Manufacturing and Controls 

Infomiation is being sent to the San Juan District Offfce. v^onirois 

Hnancial Disclosure 

In aa»rdan^ with 21 CFR Part 54. FDA Fomis 3454 and. where applicable. Fbmis 
»455 are included w«i this application for both Schering Corporato^ and MercH 
Co.. JKX As discussed with Dr. Unda Carter on December 5. 2001. it is acceotable 
l^ec^Ts^Tthe N^^ disclosure infomiation in a sealed envelope in the ^ 

Eieotronic Submission 

This submission is provided in hardcopy and electronic format as readonly 
electronic published (PDF) documents per the guidance. 'Providing Regulators 
Sutmissions in Electronic Format - NDAsT issued January 1 999. Please rwte that 
section 1 1 includes a folder containing the SAS programs for the statistical reviewer 
Per request of the clinical phamnacology reviewer. SAS transport files for the bkxxi 
concentration data are also included. The tumor incidence data from the 
oncogenicity studies are provided In SAS transport foimat in Section 5. Further 
details on the submission are attached in Appenda 1. 

A sample CRF was submitted to Dr. Randy Levin for comment on li^lay 4 2001 and 
this was found acceptable. 

In communications with Dr. Randy Levin and Mr. William Koch on November 16 and 
26. 2001, the Agency agreed to accept SAS transport files up to a 50 MB size limit. 

Pediatric ruie 

At the pre-NDA meeting of April 25. 2001, the Agency granted the applicant a 
deferral of pediatric data on patients > 10 years of age and a waiver of pediatric data 
on patients < 1 0 years of age. 

A check in the amount of $309,647 was sent to the FDA do Mellon Bank, Pittsburgh. 
PA on November 1, 2001. This check represented the estimated user fee amount 
for the current fiscal year as provided by the FDA. The user fee number is 4220. 
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Please be advised that the material and data contained in this submission are 
considered to be confidential. The legal protection of such confidential commercial 
material is claimed under the applicable provisions of 18 U.S.C., Section 1905 or 21 
U.S.C., Section 331 0) as well as the FDA regulations. 



Sincerel 




5ph F. Lamendola, Ph.D. 
Vice President 
U.S. Regulatory Affairs 
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Description Format (Electronic/Paper) 



Tiie following identifies tlie primary sectfons included in tliis submission. Each 
section has been identified with an X if presented in paper or electronically. If a 
section is not included in this application, it has been removed from this list. 
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Electronic Submission Summary 

Media Type: Digital Tape (DLT 20/40 written with NT 

4.0 Backup) 

Number of Media: 1 Digital Tape 

ElecbXNfiic Submisston & Toxicotogy/ 
Predinical/ainical Data/Supporting infonnation 

RIe Fomiats: Portable Document Fonnat (PDF) 

SAS Transport Version 5 Format/SA$ Version 
6.12 Efficacy Analysis Programs 

Total Size: 5.03 GB 



Virus Verification: 



This is to certify that this electronic submission has been scanned for viruses 
using Intel LANDesk 95, version 5.0. 



Sponsor Contact: 

US Regulatory Affairs 

Technical Support 



Deborah Urquhart, Ph.D., Manager 
Worldwide Regulatory Affairs 
(908) 740-2451 

Deborah Hilton 

Worldwide Regulatory Affairs 

(908) 740-5436 
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